Fractionation sensitivity and latency of late radiation injury to the mouse urinary bladder.
Transurethral bladder filling is a functional, non-invasive, in vivo assay of early and late radiation injury to the mouse bladder. Fractionated irradiations using single doses or 2, 3, 5, or 10 dose fractions in an overall time of 4 or 4.5 days, with a range of total doses, were given to the bladder of 12-14 week-old C3D2F1/Bom mice. In 372 mice, bladder volume at an intravesical pressure of 20 mmHg was measured before irradiation and at regular intervals thereafter. The endpoint for late bladder injury was a volume of less than 50% of the median pretreatment volume in all animals, occurring more than 30 days after irradiation. This endpoint was reached after a latent period ranging between 35 and 401 days. Fractionation and latency parameters were estimated using a mixture model. There was a highly statistically significant dose-dependency of the latent period (p < 10(-8)). The alpha/beta ratio was estimated at 5.8 Gy [95% confidence limits (3.6; 8.8) Gy] for 250 kVp X-rays. Thus late radiation injury in the mouse urinary bladder is one of the least sensitive late endpoints with respect to change in dose per fraction. Introducing early bladder injury as a variable in the model improved the fit significantly (p = 0.03), but the alpha/beta ratio remained unchanged. Thus the hypothesis that late bladder injury may be, at least in part, consequent upon early injury did not explain the relatively high alpha/beta ratio for this late endpoint.